Background: Medicinal plants are have been used in the treatment of myriad disease conditions, Alchornea laxiflora is one of such medicinal plant. Aim: To investigate the hepatoprotective effect of hexane root extract of Alchornea laxiflora against sodium arsenate induced liver damage in wistar male rats. Setting and Design: Extraction and administration of bioactive extract. Materials and Methods: Extraction of air-dried ground root of Alchornea laxiflora was done by extracting 500 g with 500 cm of 95% hexane for 72 hrs.The animals (120-150 g) were pre-treated with the extract at varying doses (0.1, 0.5, 1.0, 10, 50 and 100 mg/kg body weight) for seven days orally prior to the intra-peritoneal administration of the toxicant (sodium arsenate) at a dose of 2 mg/ kg body weight at the eight day. Hepatoprotective activity of the extracts was evaluated by studying the Cytochrome b 5 content, Glutathione-S-transferase and 4-Nitroanisole-o-demethylase activities in the liver, Plasma levels of Alanine aminotransferase (AST), Alanine aminotransferase (ALT), Alkaline phosphatase (ALP) and the levels of Total protein, Albumin, Globulin and Glutathione of the various groups. Statistical Analysis: The data were analysed with Microsoft excels (for windows 2007) and Student t-test and ANOVA. Result and Conclusion: The results suggest that pre-treatment of rats with hexane root extract of Alchornea laxiflora for seven days reduced the elevated levels of liver enzymes, reduced the levels of induced liver metabolizing enzymes and the levels of Total protein, Albumin, Globulin and Glutathione that was increased by the toxicity of sodium arsenate in rats and as such possess hepatoprotective effect against sodium arsenate.
Introduction
A large section of the world's population relies on conventional remedies to treat a plethora of diseases. Medicinal herbs are an indispensable part of the world healthcare due to low cost, easy access, and ancestral experience. [1] A number of evidence has been accounted to demonstrate promising potentials of medicinal plants. Alchornea laxiflora (beth) pax and Hoffman is of the family Euphorbiacea. [2] It is a shrub spread throughout tropical Africa. Decoctions of leaves are used in the treatment of inflammation and infectious diseases. [2] The decoction of the leaves is also used in the treatment and management of inflammatory and infectious diseases, as well as an important component of herbal anti-malaria formulations. [3] Earlier reports on A. laxiflora revealed the presence of alkaloids, cardiolides, saponins, and phenolic compounds such as quercetin, with high concentration residing in the leaves than the roots. [4] The presence of terpenoids compounds was discovered in the root samples of A. laxiflora. [5] Arsenate, an extremely toxic heavy metal is a common environmental pollutant, with sodium arsenate (NaASO 2 ) shown in several studies to be the most toxic of all arsenic compounds. [6] Arsenics with genotoxic, hepatic, tumorigenic, and carcinogenic potential have been severally implicated in the outset of chromosomal aberration, micronucleus and sister chromatids exchange in mammalian cells. [7, 8] In view of the above background information, this study aims to investigate the hepatoprotective effect of hexane root extracts of A. laxiflora on sodium arsenate-induced toxicity in albino Wistar rats.
Materials and Methods
This study was approved by the University of Medical Sciences and the National Research and Ethics Committee.
Plant extraction
Fresh roots of A. laxiflora were obtained from local gardens in Ondo City and Authenticated at the Department of Botany, University of Medical Sciences, Ondo City, Nigeria. The roots were washed with distilled water, air-dried and 500 g was extracted with 500 cm of hexane 95% (Sigma, Chemical Co. London) Utilizing a giant Soxhlet apparatus for continuous extraction at 80°C for 72 h. In each case, the crude extracts were collected and concentrated to low volumes with rotatory evaporator and the concentrated extracts were weighed and transferred to labeled sample tubes.
Experimental animals
Forty adult albino rats of Wistar strain weighing between 150 and 200 g were obtained from the animal house in the Department of Biochemistry, University of Medical Sciences, Ondo City, Nigeria. The animals were kept in clean disinfected cages and were allowed to acclimatize to laboratory conditions for 2 weeks before the commencement of the study. They were feed on standard rat pellets from Pfizer feeds, Nigeria and were allowed free access to water and food. The animals were randomized into eight groups with each group having five animals each, the sample size was determined by power analysis using PASS software 15 (NCSS statistical software).
Experimental design

Animals
were pretreated with hexane root extract of A. laxiflora for 7 days and at day 8 and 9, the toxicant (sodium arsenate) was administered (intraperitoneally) at a dose of 2 mg/kg body weight. The plant extract was administered (orally) to all groups except the positive control, whereas the negative control received only 2 mg/kg of toxicant for 1 day all through the course of the experiment. [9] The plant extract was administered (orally) to all groups except the positive control (Group 1) which received only water, whereas the negative control (Group 2) received only 2 mg/kg of toxicant for 1 day all through the course of the experiment. Group 3-8 received graded doses of the plant extracts (0.1, 0.5, 1.0, 10, 50, and 100) mg/kg body weight, respectively, after receiving the toxicant for a day.
Tissue preparation and sample collection
The animals were sacrificed 24 h after the last administration by cervical decapitation. Livers were isolated from sacrificed animals, washed in ice cold 1.15% kcl and homogenized in homogenizing buffer (50 mM Tris.HCl, 1.15% KCl, pH 7.4). The homogenate was centrifuged at 9000 g for 20 min and the resulting supernatant further centrifuged at 105,000 g for 1 h at 4°C to obtain the microsomal fraction. This fraction was re-suspended in 0.25 M sucrose and stored frozen. The blood obtained from the heart was also separated with the clear supernatant (serum) separated from the pellets, the homogenate and the serum were then used for the estimation of the liver function parameters and liver metabolizing enzymes.
Biochemical analysis
Liver
Marker Enzymes: serum and liver homogenate were analyzed for the following parameters: aspartate aminotransferase (AST), [10] alanine aminotransferase (ALT), [10] and alkaline phosphatase (ALP). [11] These were carried out using standard reagent and kits from Randox Laboratory limited, U.K. Total protein, albumin, and globulin levels were also carried out using standard kits from Randox Laboratory limited, U.K. 4-nitroanisole demethylase activity was carried out according to the method of Shigematsu et al., [12] Glutathione-S-transferase by Meyer et al. [4] and Cytochrome b 5 levels by Gan et al. [13] 
Statistical analysis
All analyses were carried out in triplicates. The data were recorded as a mean ± standard deviation and analyzed by Microsoft excels (for windows 2007). Student's t-test and ANOVA was carried out to test any significant differences between their means. Values of P < 0.05 were considered to be statistically significant.
Results
Effects of hexane root extract of Alchornea laxiflora on liver marker enzymes
Sodium arsenate administration significantly increased (P < 0.05) the activities of liver marker enzymes (AST, ALT and ALP) compared to the positive control. However, administration of hexane root extract of A. laxiflora significantly reduced the activities in a dose-dependent manner [ Table 1 ].
Effects of hexane root extract of Alchornea laxiflora on some liver metabolizing enzymes
Administration of sodium arsenate significantly (P < 0.05) increased the activities of liver metabolizing enzymes (4-Nitroanisole demethylase, Glutathione-S-transferase, and Cytb5) compared to the positive control, however, administration of hexane root extract of A. laxiflora significantly reduced the activities in a dose-dependent manner [ Table 2 ].
Effects of hexane root extract of Alchornea laxiflora on some liver biochemical parameters
Administration of sodium arsenate significantly increased (P < 0.05) the total protein, albumin level, and globulin levels compared to the positive control, however, administration of hexane root extract of A. laxiflora significantly reduced the levels of total protein, albumin, and globulin levels in a dose-dependent manner [ Table 3 ].
Discussion
The liver is a selfless organ strategically located in the body of mammals. In metabolism, the liver plays a major function of supplying nutrients to other organs of the body. Due to this and other functions, all other organs are referred to as extra-hepatic in comparison to the liver. The liver is also known for its role in the metabolism of foreign compounds (xenobiotics) where the liver converts toxic and nonpolar compounds to nontoxic and polar ones, the form in which they are easily excreted out of the body using an array of endogenous molecules and phase 1 and phase 2 metabolizing enzymes. [14] Even though the liver has natural abilities to regenerate and sustain itself after a damage (occasioned by the metabolism of foreign compounds), given the myriads of roles the liver plays and the severity of liver diseases (a major health concern) it is desirable that natural hepatoprotective herbal/medicinal plants which can help the liver in the metabolism of foreign compounds/toxicants be used to protect the integrity of the liver. A. laxiflora is one such medicinal plant, the possible reversal potentials of its hexane leaf extract against sodium arsenate induced liver toxicity was reported by Uhunmwangho et al. [9] In the present study, the hepatoprotective effect of hexane root extract of A. laxiflora was verified on sodium arsenate induced hepatotoxicity in Wistar rats. From the result obtained in Table 1 shows the levels of AST, ALT, and ALP of test groups (0.1-100 mg/kg) and the controls (positive and negative). It was obvious that the administration of 2 mg/kg body weight of sodium arsenate for 1 day significantly increased (P < 0.05) the levels of AST, ALT, and ALP of the positive control (H 2 0 only) compared to the negative control (NaASO 2 ). This was to confirm that the administration of NaASO 2 indeed caused liver damage and consequently the increased levels of the intracellular enzymes. That liver damage results in the increased activities of these liver enzymes has been confirmed by several reports spanning decades of research on hepatotoxicity. [15] [16] [17] [18] However, prior administration of hexane root extract of A. laxiflora significantly reduced (P < 0.05) the levels of these markers enzymes in a dose-dependent manner with the 100 mg/kg bringing the levels closer to that observed for the positive control and far from the negative control. This is to attest to the hepatoprotective ability of the extract. It was able to heal the liver, reseal the damaged cell membranes and the liver ultrastructure this is not strange given the phytochemicals constituent of A. laxiflora. The medicinal properties of herbal plants is tied to their contents of secondary metabolites. [19] Also from the result obtained in Table 2 shows the effects of prior administration of hexane root extract of A. laxiflora on liver metabolizing enzymes during sodium arsenate induced hepatotoxicity in male Wistar rats. As earlier mentioned, the liver is also known for its major role in the detoxification of toxic/foreign compounds and as confirmed by the results from this study, administration of sodium arsenate 2 mg/kg in a day significantly (P < 0.05) increased the activities of the liver metabolizing enzymes (4-nitroanisole demethylase, Glutathione-S-transferase and Cyt-b 5 ) of the negative control compared to the positive control. This is not surprising given that these enzymes are inducible, [20] that is, the administration of toxicants will increase the levels of these enzymes and which would in-turn ensure that noxious substances (which are often non polar) are metabolized to polar and nontoxic forms that are readily excreted out of the body. This is a confirmed physiological/biochemical response of the liver to toxicants as reported by several scholarly works spanning decades of research in hepatotoxicity [21] [22] [23] to mention but a few. However, prior administration of hexane root extract of A. laxiflora before sodium arsenate intoxication significantly reduced (P < 0.05) the levels of these liver metabolizing enzymes to a level closer to that observed in the positive control. This shows that the extract possesses some hepatoprotective properties. It is plausible to assert that the extract possesses enormous hepatoprotective ability which may be related to its antioxidant potentials, i.e., it is able to combat free radicals. Ajith et al. [24] in their study reported that the major route by which toxicants induce damage is through free radical generation or through an intermediate that generates free radicals which if not abated will almost always lead to oxidative damage and hence, it is plausible to assert that the free radical scavenging potentials of medicinal plants can combat these free radicals (generated during the metabolism of foreign compounds) and thereby protecting the liver during toxicant administration. The free radical scavenging properties of hexane root extract of A. laxiflora has been reported by Uhunmwangho et al. [9] Hence, it is safe to say that the hepatoprotective ability of this extract is tied to its antioxidant potentials. Table 3 shows the effects of the extract on total protein, albumin and globulin levels. Total protein, albumin, and globulin levels are also used as indicators of liver damage. Total protein levels are generally increased during liver metabolism of noxious chemicals as a result of the induction of liver metabolizing enzymes, [20] also the levels of albumin and globulin which are increased during hepatotoxicity. The same trend is also observed in this study where the administration of 2 mg/kg sodium arsenate for 1 day significantly (P < 0.05) increased the levels of these parameters. However, the administration of hexane root extract of A. laxiflora significantly reduced (P < 0.05) the levels of TP, AL, and GB in a dose-dependent manner with the 100 mg/kg of the extract showing the most reduction. This may be due to the ability of the extract to combat free radicals generated during toxicant metabolism and as such the levels of total protein, albumin, and globulin which were initially increased by the toxicant were significantly brought (P < 0.05) closer to the positive control. This shows that the extract could protect the liver against hepatotoxicants. In conclusion, it is safe to conclude that the administration of hexane root extract of A. laxiflora at 0.1-100 mg/kg has hepatoprotective effects on the liver against sodium arsenate hepatotoxicity in rats. This may due to the already established free radical scavenging potentials of the extract. However, more research is needed to confirm if the same is obtainable in man.
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